Screening of stable proteins in an extreme thermophile, Thermus thermophilus.
The leuB gene codes for 3-isopropylmalate dehydrogenase of the leucine biosynthetic pathway in an extreme thermophile, Thermus thermophilus. The leuB gene of the thermophile was replaced with a temperature-sensitive chimeric leuB gene. The resultant transformant was adapted to high temperature, a thermostable mutant strain being obtained. A single base substitution that replaces isoleucine at 93 with leucine was found in the chimeric leuB gene of the thermostable mutant. The resultant amino acid residue coincided with the corresponding residue of the T. thermophilus enzyme. It was confirmed that the mutant enzyme is more stable than the original chimeric enzyme. This system can be used to produce stabilized mutants of other enzymes without structural knowledge of them.